EXPECTED IMPLEMENTATION JULY 2024
(FY 2024-25)

695 TRAFFIC MONITORING SITE EQUIPMENT.
(REV 10-17-23) (FA 10-31-23) (FY 2024-25)

SECTION 695 is deleted and the following substituted:

695-1 Description.

Furnish or furnish and install a complete, operable traffic monitoring site (TMS)
as shown in the Plans and Standard Plans. The Department uses TMS to monitor the
volume, speed, number of axles, weight of wheels, axles or vehicles, or vehicular axle
classification types.

695-2 General.
695-2.1 Materials: Meet the following requirements:

POLES ... Section 646
Transformer Base™.........coooovvvvveiiiiiiiiiieeeeeee e, Section 646
Wire for Inductive Loop™ .......cccvvvviiiiiiniiiiieeieeieee Section 997
Class II Piezoelectric Axle Sensor*..........ccccovevvvvvennnennn. Section 997
TMS Vehicle Non-Weight Axle Sensors™*...................... Section 997
TMS Vehicle Microwave Radar Vehicle Sensors* ........ Section 997
TMS Vehicle Video Sensors®.........ccccoceevvveeeeecinveeeeennnen. Section 997
TMS Vehicle Strain Gauge Sensors™ ...........ccccceevveeenne. Section 997
TMS Vehicle Quartz Piezoelectric Sensors*.................. Section 997
TMS Non-Motorized Axle Sensor®..........ccccccoevvvenvvnneen. Section 997
TMS Non-Motorized Infrared Sensor*........................... Section 997
TMS Non-Motorized Video Sensor*............ccccovvvuvvnneen. Section 997

TMS Solar Power Unit For Vehicle Data Collection* ...Section 997
TMS Solar Power Unit For Non-Motorized Data*......... Section 997

TMS System Communications Modem™........................ Section 997
TMS Modem Antenna™ ..........ccccoeoeeeneeniieenieniieenieeniene Section 997
TMS Vehicle Speed/Classification Unit*....................... Section 997
TMS Vehicle Weigh-In-Motion (WIM) Unit*............... Section 997
TMS Non-Motorized Data Collection Unit* .................. Section 997
Adhesive Bonding Agent™...........ccccooeviieeiiiinciieeeee Section 997
Loop Sealant™ ...........cooieiiiiiiieiieeieeieee e Section 997
TMS Cabinets™ .........coooieeiiiiiieieeeeene e Section 997
TMS Suppression Devices (power, sensor)™* .................. Section 997
TMS Managed Field Ethernet Switch*.......................... Section 997
Patch Panel..........cocooviiiiiiiiinieccee, Section 633

*Use products listed on the Department’s APL.
695-2.2 Traffic Monitoring Site Component Approval: Submit forms in
accordance with 603-5. Any electronics unit or software submitted for approval must be
compatible with or convert the data into a format compatible with the Department’s
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polling and processing software and be compatible with the existing and new equipment.
Remove and replace any new equipment that fails the operational test at no cost to the
Department.

695-2.3 Notification: Notify the Engineer 10 working days prior to beginning
work in the area of the TMS to coordinate the removal of existing TMS equipment.

A TMS Inspector must be onsite during TMS installation. Notify the
Engineer 10 working days prior to installation of the TMS to coordinate the scheduling of
a TMS Inspector.

For the Weigh-In-Motion (WIM) electronics sensor and unit, notify the
Engineer for final acceptance inspection after the completion of a 30 day operational
period with no deficiencies. For all other equipment, notify the Engineer for final
acceptance inspection after the completion of a 14 day operational period with no
deficiencies.

695-2.4 Poles: Install the weather head in accordance with Standard Plans,

Index 695-001. Ground the pole in accordance with Section 620.

695-2.5 Manufacturer’s Warranty: Ensure that the terms and conditions of
warranties are documented when submitting equipment submittal for approval. Furnish
replacements within 10 calendar days of notification for any part or equipment found to
be defective during the manufacturer’s warranty period at no cost to the Department.
Transfer warranties upon final acceptance in accordance with 5-11. Document all
warranties and warranty transfers and submit to the Engineer.

Leave a copy of the warranty in the cabinet once it is installed and submit
the warranty to the Engineer. The Engineer will submit warranty forms received from the
Contractor to the TDA TMS Manager.

695-3 Vehicle Sensor (Non-Weight) Applications.

695-3.1 General: The vehicle classification site consists of axle sensors and
inductive loop sensors. Furnish and install TMS vehicle sensors of the type and at the
location shown in the Plans.

695-3.2 Axle Sensor:

695-3.2.1 Installation: Install sensors in accordance with the requirements
of this Section, Contract Documents, and Standard Plans, Index 695-001. Ensure axle
sensors are installed in the roadway and secured using an adhesive bonding agent as
listed on the APL.

Allow newly applied friction course to cure for a minimum of
30 days prior to the installation of in-road sensors.

Install axle sensors in the right-hand wheel-path midway between
the leading and trailing loops as detailed in Standard Plans, Index 695-001. Install axles
sensors in the left-hand wheel-path when no paved shoulder exists and sensor lead exit
windows are installed at the right-hand edge of the roadway surface or in a lane which is
to the left of and adjacent to an open lane of traffic.

Install the axle sensor such that the cable end is closest to the pull
box to which the sensor lead cable will be routed. Install the end of the sensor mid-way
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into the edge line stripe or lane line stripe. Ensure that the axle sensor being installed has
lead-in cables of sufficient length to reach the cabinet without splicing. Do not splice axle
sensor lead-in cables.

Route the sensor leads to the pull box then to the TMS cabinet.
Mark the sensor leads at the pull box and at termination in the cabinet. Submit lane
numbering information as specified in Standard Plans, Index 695-001.

Cut the slot the length of the sensor plus an additional 3 to
4 inches. Ensure the depth and width of the slot is installed as recommended by the
sensor manufacturer, typically 0.75 inch wide by 1.5 to 2 inches deep.

Use clips or jigs provided by the manufacturer to suspend the
sensor at a uniform depth in the slot. Mix and apply the adhesive bonding agent ensuring
the slot is completely full with no voids beneath the sensor.

695-3.2.2 Test Requirements: Perform the manufacturer’s recommended
on-site pre-installation test to determine the sensor’s condition using an Inductive
Capacitance Resistance meter. Replace any sensors that fail the pre-installation test.

Record all test results by lane on the warranty form provided by
the manufacturer and leave a copy in the cabinet.

Repeat the test at the termination point in the cabinet after
installation. Use an oscilloscope to view and record typical waveforms and signal
intensity measurements for the axles of passenger cars and large trucks. Remove and
replace any sensor that fails the test at no additional charge to the Department.

Perform an operational test to meet final acceptance requirements.
The operational test requires the equipment to operate without deficiencies for a
minimum of 14 days prior to final acceptance. The sensor shall be operating without
deficiencies at the time of final acceptance. Remove and replace any sensor that fails the
operation test at no additional charge to the Department. Final inspection will be
completed by FDOT TDA staff for final acceptance.

695-3.3 Non-Intrusive Vehicle Sensors:
695-3.3.1 General: Install motorized (radar, microwave, or video) vehicle
sensors on a pole as shown in the Plans, Contract Documents, and Standard Plans, Index
695-001.
695-3.3.2 Installation Requirements: Install the sensor on a pole
perpendicular to the target lanes of traffic with room to perform horizontal and vertical
aiming adjustments.

Ensure that the wireless vehicle sensor has sufficient cable length
to reach the cabinet without splicing. Fasten the cable to the pole so wind does not move
it or route the cable within the pole cavity to the cabinet termination point. Provide 18 to
24 inches of slack in the cable at the connections to the sensor and in the cabinet to
ensure the cable is stress-free. Include the appropriate mounting hardware and the
manufacturer’s recommended surge suppression as a part of the installation.

Set up the lane detection zones using the manufacturer’s
instructions and software and verify that the sensor’s orientation is perpendicular to the
roadway.
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Configure the wireless vehicle sensor for vehicle volume unless

otherwise specified in the Plans.
695-3.3.3 Test Requirements: Conduct a visual test to determine that all
detection zones are being counted accurately.

Connect a personal computer (PC) to the electronics unit and
observe traffic in every lane, verifying that each vehicle is displayed on-screen. A
minimum of 20 vehicles should be observed for each lane of traffic with all vehicles
counted; assuming a clear line of sight between the sensor and the vehicle being observed
is maintained.

If any vehicles are not counted, reconfigure the wireless vehicle
sensor and repeat the visual observation test until all lanes count correctly. If the sensor
fails to provide accurate counts after three test attempts, it must be replaced with a new
unit at no expense to the Department.

Submit a 48 hour verification (class, speed and volume) report for
all TMS to the Engineer and leave a copy in the cabinet.

Perform an operational test to meet final acceptance requirements.
The operational test requires the equipment to operate without deficiencies for a
minimum of 14 days prior to final acceptance. The sensor shall be operating without
deficiencies at the time of final acceptance. Final inspection will be completed by FDOT
TDA staff for final acceptance.

695-4 Vehicle Speed/Classification Unit.

695-4.1 General: Furnish and install TMS vehicle speed/classification unit
(electronics unit) in the TMS cabinet at the locations shown in the Plans.

Ensure that the vehicle speed/classification unit and equipment cables are
compatible and constructed in accordance with the Standard Plans.

Ensure that the vehicle speed/classification unit markings are visible after
installation.

695-4.2 Installation Requirements: Furnish and install the electronics unit and
equipment cables in accordance with the manufacturer’s recommended installation
procedure, Standard Plans, Index 695-001, and the Contract Documents.

Ensure that the cables are properly terminated for the prescribed use
without further modification by the Department.

Furnish one serial port cable for interconnecting each electronics unit with
a PC.

695-4.3 Test Requirements: The electronics unit must collect and distribute
vehicle speed and classification data during the 14 day operational testing period and at
final acceptance.

695-5 Weigh-In-Motion Electronic Unit.
695-5.1 General: Furnish and install the vehicle weigh-in-motion (WIM) unit in
the TMS cabinet at the locations shown in the Plans.
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Ensure that the WIM unit and equipment cables are compatible and
constructed in accordance with the Standard Plans.
Ensure that the WIM unit markings are visible after installation.
695-5.2 Installation Requirements: Furnish and install the electronics unit and
equipment cables in accordance with the manufacturer’s recommended installation
procedure, Standard Plans, Index 695-001, and the Contract Documents.
Ensure that the cables are properly terminated for the prescribed use
without further modification by the Department.
695-5.3 Test Requirements: The electronics unit must collect and distribute
weigh-in-motion data during the 30 day operational testing period and at final
acceptance.

695-6 Non-Motorized Data Collection Unit.
695-6.1 General: Furnish and install the non-motorized data collection unit in the
TMS cabinet at the locations shown in the Plans.
Ensure that the non-motorized data collection unit and equipment cables
are compatible and constructed in accordance with the Standard Plans.
Ensure that the data collection unit markings are visible after installation.
695-6.2 Installation Requirements: Furnish and install the electronics unit and
equipment cables in accordance with the manufacturer’s recommended installation
procedure, Standard Plans, Index 695-001, and the Contract Documents.
Ensure that the cables are properly terminated for the prescribed use
without further modification by the Department.
695-6.3 Test Requirements: The electronics unit must collect and distribute
non-motorized data during the 14 day operational testing period and at final acceptance.

695-7 Weigh-In-Motion Electronic Sensor.

695-7.1 General: The weigh-in-motion (WIM) lane consists of WIM sensors and
inductive loops sensors. The first type of WIM sensor, strain gauge sensor, is described in
695-7.3. The second type of WIM sensor, quartz piezoelectric weigh-in-motion sensor, is
described in 695-7.4. The inductive loop assembly is described in 695-10. Furnish and
install the Traffic Monitoring Site (TMS) Weigh-In-Motion Electronic Sensor in the
configuration shown on the Standard Plans, Index 695-001. Install in accordance with
Manufacturer’s instructions.

695-7.2 Installation Requirements: The installer must have a valid certification
from the manufacturer for installing the Weigh-In-Motion Electronics Sensors. Use a
chalk line or equivalent method to outline the perimeter of the sensor on the pavement
and routes for lead-in cables. Do not allow the saw cut in the pavement to deviate more
than 1.0 inch from the chalk line. Ensure that all saw cuts are free of any dust, dirt, or
other debris and completely dry prior to the installation.

695-7.3 Strain Gauge Sensor: Install two strain gauge sensors in line with each
other in each wheel path to cover a 12-foot lane in the roadway. Connect the strain gauge
sensors to an interface processor.
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Install the strain gauge sensor frames into concrete slabs of 6 inches or
more without constructing a special foundation socket. The frames, including strain
gauge sensor embedded in it, have an average depth of 1.5 inches.

If the concrete slab is less than 6 inches or if the roadway material is
asphaltic concrete, install a special foundation socket of concrete under the frame, just as
wide as the frame. Bore 1-inch diameter anchors to a minimum of 8 inches into the base
course.

Install the manufacturer provided drain pipe from lower side of the
foundation frame towards the slope into the drain water shaft. Ensure that water does not
accumulate in the frame and properly drains the frame.

Install the strain gauge sensors in accordance with the manufacturer’s
installation procedures and in the presence of the manufacturer’s representative. Ensure
that the procedures are approved by the Engineer.

695-7.4 Quartz Piezoelectric Weigh-In-Motion Sensor: Install two quartz
piezoelectric sensors in line with each other in each wheel path to cover a 12-foot lane in
the roadway.

Install the quartz piezoelectric sensor by sawing slots into the pavement
perpendicular to the flow of traffic, equal to the length of the sensor plus 1 inch, by
2.875 inches wide, and by 2.125 inches deep. Sawcut a 1 inch wide by 2 inches deep
cable run slot from the end of the sensor slot to the edge of the pavement shoulder.

Install the quartz piezoelectric sensor into the slot, properly aligned and
positioned using specially constructed installation and leveling beams. Pour the
manufacturer recommended adhesive bonding agent into the cavity until it is at the
proper height above the road surface and allow it to set. After the adhesive bonding agent
hardens, grind it to be level with the road surface. The top of the sensor must not deviate
more than 1/24 inch above the height of the pavement surface over the length of the
Sensor.

Route the sensor lead-in cables to the pull box and through the conduit to
the traffic monitoring site cabinet. Mark the sensor lead-in cables at the pull boxes and at
the point of termination within the traffic monitoring site cabinet, in accordance with
Standard Plans, Index 695-001. Connect the cable to the interface card installed in the
traffic monitoring cabinet.

695-7.5 Weigh-In-Motion Electronics Sensor Test Requirements: Perform the
manufacturer’s recommended on-site pre-installation test to determine the Weigh-In-
Motion electronics sensor’s condition. Install only those Weigh-In-Motion electronics
sensors that pass the pre-installation test.

Repeat the test, following installation, at the lead-in point of connection in
the traffic monitoring site cabinet. Remove and replace any Weigh-In-Motion electronics
sensor which fails the test at no additional cost to the Department. Prior to post-
installation acceptance, the Contractor shall demonstrate in the presence of the Engineer
that the equipment supplied and installed for the system is in full compliance with the
Plans and Specification herein.
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The Department will operate the complete system for 30 consecutive days
without failures prior to Final Acceptance. The Department will poll the site and
statistically check data from historical data, field collected data and field observations. In
the event of failures, the Contractor shall correct the problem(s) and restart the 30-day
test. Any equipment or labor that is found to be defective during the operation test and
prior to Final Acceptance shall be replaced or corrected at no expense to the Department.
Final Acceptance will be made upon the successful completion of the 30-day test.

Place a copy of the final test results, including the date of installation,
manufacturer’s name, model number for each Weigh-In-Motion electronics sensor,
laboratory calibration sheet provided by the manufacturer, and type of adhesive bonding
agent used in a waterproof package in the cabinet and furnish one copy to the Engineer.

695-8 Non-Motorized Sensor Applications.

695-8.1 General: The non-motorized site uses axle sensors, inductive loops
sensors, and infrared sensors. The inductive loop assembly is described in 695-10.
Furnish and install TMS non-motorized sensors of the type and at the location shown in
the Plans and Index 695-001.

695-8.2 Non-motorized Axle Sensor:

695-8.2.1 Installation Requirements: Allow newly applied friction
course to cure for a minimum of 30 days prior to the installation of in-path sensors.

Ensure axle sensors are installed in the pathway and secured using
an adhesive bonding agent as listed on the APL.

Cut the slot the length of the axle sensor plus an additional 3 to
4 inches. Ensure the depth and width of the slot is installed as recommended by the
sensor manufacturer. Ensure that all saw cuts are free of any dust, dirt, or other debris and
completely dry prior to the installation.

Use clips or jigs provided by the manufacturer to suspend the
sensor at a uniform depth in the slot. Mix and apply the adhesive bonding agent ensuring
the slot is completely full with no voids beneath the sensor. Once cured, grind down
excess adhesive bonding agent to be level with the road surface, sidewalk, side path, or
shared-use path.

695-8.2.2 Test Requirements: Perform the manufacturer’s recommended
on-site pre-installation test to determine the sensor’s condition using an Inductive
Capacitance Resistance meter. Install only those sensors that pass the pre-installation test.
Record all test results on the warranty form provided by the manufacturer and leave a
copy in the cabinet.

Repeat the test at the termination point in the cabinet after installation. Use
an oscilloscope to view and record typical waveforms and signal intensity measurements
for the axles of non-motorized vehicles.

Connect a personal computer (PC) to the electronics unit and observe
bicycles and pedestrians in the pathway, verifying the detection of each non-motorized
vehicle on-screen. A minimum of 20 non-motorized vehicles shall be observed with all
non-motorized vehicle manually counted.
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If any non-motorized vehicles are not counted by the sensor, reconfigure
the sensor and repeat the visual observation test until all are counted correctly. If the
sensor fails to provide accurate counts after 3 test attempts, it must be replaced with a
new unit at no expense to the Department.

The sensor shall operate without any deficiencies for two weeks after
installation and at final acceptance. Remove and replace any sensor that fails the 14 day
operation test at no additional charge to the Department.

Submit all documents to the Engineer and leave a copy of the report in the
cabinet.

695-8.3 Infrared Sensors:

695-8.3.1 Installation Requirements: For grade level applications, install
the sensor perpendicular to the pathway and pointed parallel to the ground. The sensor
shall not point towards the vehicular traffic lane, reflective surfaces, direct sunlight
exposure, or moving infrastructure. Ensure that the sensor has sufficient cable length to
reach the cabinet without splicing.

For overhead applications, route the cable within the pole cavity or
conduit to the cabinet termination point. Provide 18 to 24 inches of slack in the cable at
the connections to the sensor and in the cabinet to ensure the cable is stress-free. Include
the appropriate mounting hardware as a part of the installation.

Set up the detection zones using the manufacturer’s instructions
and software and verify that the sensor’s orientation is perpendicular to the pathway.

Configure the sensor for pedestrian and bicycle traffic.

695-8.3.2 Test Requirements: Conduct a visual test to determine that all
detection zones are being counted accurately.

Connect a personal computer (PC) to the electronics unit and
observe traffic in the pathway, verifying that each non-motorized vehicle or pedestrian is
displayed on-screen. A minimum of 20 non-motorized vehicles and 20 pedestrians shall
be observed with all non-motorized vehicles and pedestrians counted.

If any non-motorized vehicles or pedestrians are not counted,
reconfigure the infrared sensor and repeat the visual observation test until all are counted
correctly. If the sensor fails to provide accurate counts after 3 test attempts, it must be
replaced with a new unit at no expense to the Department.

The sensor shall operate without any deficiencies for two weeks
after installation and at final acceptance. Remove and replace any sensor that fails the 14
day operation test at no additional charge to the Department.

Submit all documents to the Engineer and leave a copy of the
report in the cabinet.

695-9 TMS Solar Power Unit.

695-9.1 General: Furnish and install TMS solar power units at the locations and
as shown in the Plans and Standard Plans. Solar power units are used to power TMS that
collect vehicular data and non-motorized data on a continuous basis. The solar power unit
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consists of the following components: solar panel(s) and mounting hardware; 12 V
storage battery; and voltage regulator with wiring and associated mounting hardware.

695-9.2 Testing Requirements: Solar panels must be tested by setting the
multi-meter to volts setting and connecting the positive lead to the solar panel’s positive
wire. Then connect the multi-meter’s negative lead to the solar panel’s negative wire. The
volt reading on the multi-meter should be no less than 20 volts. If the volts are less, then
there is a problem with the solar panel output. Go back and check all connections of the
solar panel and check for cracks in the solar cells. Next test the solar panel for amperage
by setting the multi-meter to amps setting and follow the above-mentioned steps. The
amp reading should be no less than 4.25 amps. If the amperage is less, then there is a
problem with the solar panel output. Go back and check all the connections of the solar
panel and check for cracks in the solar cells.

The panels shall operate without any deficiencies for two weeks after
installation and at final acceptance. Remove and replace any panels that fail the 14 day
operation test at no additional charge to the Department.

Submit all documents to the Engineer and leave a copy of the report in the
cabinet.

695-10 Inductive Loop Assembly.

695-10.1 General: Install TMS motorized inductive loop assembly and non-
motorized inductive loop assembly at the locations shown in the Plans. Ensure that all
materials furnished, assembled, or installed are new products.

Install loop wire in accordance with Standard Plans, Index 695-001. Install
the inductive loops such that the loop leads reach the cabinet. Do not splice loop leads.

695-10.2 Installation Requirements:

695-10.2.1 Saw Cuts: Perform saw cuts across concrete pavement
expansion joints as detailed in Standard Plans, Index 695-001.

For pavement thickness greater than or equal to 2 inches deep,
make saw cuts deep enough to allow 1 to 1-1/2 inch of sealant cover over the installed
loop wire.

For pavement thickness less than 2 inches, make the saw cut depth
to 1 inch.

695-10.2.2 Loop Wire: Ensure that all motorized vehicular loops have
four complete turns of wire and all non-motorized vehicle loops have eight complete
turns of No. 14 AWG stranded copper wire that meet the requirements of International
Municipal Signal Association (IMSA) 51-7, wound in a clockwise manner. Do not
damage the insulation.

For roadways, ensure that the hold down material is non-metallic;
placed in the saw slot using segments 1 to 2 inches long, spaced 12 inches apart; and the
distance from the top of the hold down material to the final roadway surface is not less
than 1-1/2 inches.
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For sidewalks, side paths, or shared use paths, the distance from
the top of the non-metallic hold down material to final surface elevation must be 1/2 inch
or greater.

Install inductive loops in the pathway and secure using loop sealant
listed on the APL. Avoid installation of inductive loops in areas that have
electromagnetic interference from power lines (overhead or underground) or buried
telecommunication equipment or in the proximity of other inductive loops.

695-10.2.3 Loop Wire Twisted Pair Lead: For motorized vehicular
loops, create a loop wire twisted pair lead by twisting the loop wire pair a minimum of 8
to 16 twists per foot from the edge of the loop to the termination point in the cabinet.
Provide a minimum of 3 feet of twisted loop wire pair lead in the pull box located
adjacent to the roadway. For non-motorized vehicle loops, create a loop wire twisted pair
lead by twisting the loop wire pair 10 twists per foot from the edge of the loop to the
termination point. Splicing of the loop wire is not permitted.

695-10.2.4 Loop Sealant: Use loop sealant in accordance with
Section 997. Prepare and apply the sealant in accordance with the manufacturer’s
instructions. Remove excess sealant from the roadway surface. Ensure that the loop
sealant has cured completely before allowing vehicular traffic to travel over the sealant.

695-10.3 Testing: Conduct all testing with the leads disconnected from the

backplane. The loops shall operate without any deficiencies for two weeks after
installation. Remove and replace any loop that fails the 14 day operation test at no
additional charge to the Department. Submit all documents to the Engineer and leave a
copy of the report in the cabinet.

695-10.3.1 Motorized Vehicular Loop Resistance: Ensure new loops
have a resistance reading of 3.0 Q or less.

695-10.3.2 Motorized Vehicular Loop Inductance: Ensure new loops
have a minimum inductance reading of 100 puH.

695-10.3.3 Motorized Vehicular Loop Insulation Resistance
(Megging): Ensure new loops have a minimum reading of 200 MQ at 500 V.

695-10.3.4 Non-Motorized Vehicular Loop Resistance: Ensure new
loops have a resistance reading of 3.0 Q or less.

695-10.3.5 Non-Motorized Vehicular Loop Inductance: Ensure new
loops have an inductance reading of 100 to 150 pH.

695-10.3.6 Non-Motorized Vehicular Loop Insulation Resistance
(Megging): Ensure new loops have a minimum reading of 200 MQ at 500 V.

695-11 TMS Cabinet.
695-11.1 General: Furnish and install Type IIL, IV or V TMS cabinets in
accordance with Section 676 and Standard Plans, Index 695-001.
695-11.2 Materials:
695-11.2.1 General: Only use TMS cabinets and components currently
listed on the Department’s APL. Ensure that the cabinet and components are compatible
with the other components installed at the location.
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695-11.2.2 Shelf: Ensure that the cabinet has an adjustable shelf,
constructed of 0.08 inch thick aluminum, that is adjustable to within 15 inches of the top
of the cabinet and to within 26 inches of the bottom of the cabinet in 2 inch increments.

695-11.2.3 Backplane and Cabinet Cable: Furnish and install as
specified in the Standard Plans, Index 695-001.

695-11.2.4 Suppression Devices: Furnish and install suppression devices
per manufacturers recommendation.

695-11.3 Installation Requirements: Install the TMS cabinet in accordance with
the Plans, Standard Plans and manufacturer’s recommended installation procedure.
Ensure that all conduit entrance holes or field drilled holes are reamed and free of burrs.
Use clear silicone rubber sealant to make all conduit connections to the cabinet
watertight. Perform all excavation and backfill in accordance with 125-4 and 125-8.2.

695-11.3.1 Pole Mounted Traffic Monitoring Site Cabinets (Types 111
and IV): Install pole mounted traffic monitoring site cabinets in accordance with
Standard Plans, Index 676-001 and 695-001.

695-11.3.2 Base Mounted (Type IV and V) and Pedestal Mounted
(Type III) Traffic Monitoring Site Cabinets: Install base and pedestal mounted traffic
monitoring site cabinets in accordance with Standard Plans, Index 676-001 and 695-001.

Ensure that the end of the conduit riser is a minimum of 2 inches
above the finished surface of the concrete base.

695-12 TMS System Communications Modem.

695-12.1 General: Furnish and install the TMS modem and antenna in the
cabinet at the TMS location shown in the Plans.

Furnish and install all cables required to connect the modem to the electronics
unit. Furnish and install all antenna cables.

695-12.2 Commercial Software Registration: Ensure that the Department is
registered as the end-user of software installed on the system communications.

695-12.3 Installation Requirements: Install the TMS modem and antenna in
accordance with the manufacturer’s recommended installation procedure.

695-12.4 Test Requirements: The modem and antenna shall operate without any
deficiencies for two weeks after installation. The modem and antenna must transmit and
receive TMS data during the 14 day operational testing period and at final acceptance.
Remove and replace any modem and antenna that fails the operation test at no additional
charge to the Department. Submit all documents to the Engineer and leave a copy of the
report in the cabinet.

695-13 TMS Managed Field Ethernet Switch.

695-13.1 General: Furnish and install the Managed Field Ethernet Switch
(MFES) in the cabinet at the TMS location shown in the Plans. Furnish and install all
cables required to connect the MFES to the cabinet equipment. Furnish and install all
fiber optic jumpers required to connect the MFES to the patch panel.
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695-13.2 Installation Requirements: Install the MFES in accordance with the
manufacturer’s recommended installation procedure.

695-13.3 Test Requirements: The MFES must transmit and receive TMS data
over the Department’s fiber network. The MFES shall communicate with the TMS
central data repository. The MFES must operate within the TMS solar site power and
battery backup system constraints. All MFES functions shall be operational during the
operational testing period and at final acceptance.

The MFES shall operate without any deficiencies for two weeks after installation.
The MFES must transmit and receive TMS data during the 14 day operational testing
period and at final acceptance. Remove and replace any MFES that fails the operation
test at no additional charge to the Department. Submit all documents to the Engineer and
leave a copy of the report in the cabinet.

695-14 Method of Measurement.

The Contract unit price for each vehicle axle sensor will include the vehicle
sensor, lead-in cables, adhesive bonding agent; and all equipment, materials, testing and
labor necessary for a complete and accepted installation.

The Contract unit price for each non-intrusive vehicle sensor will include the
vehicle sensor, cables, conduit, conduit accessories such as the weatherhead and
couplings; and all equipment, materials, testing and labor necessary for a complete and
accepted installation.

The Contract unit price per assembly for the vehicle speed/classification unit
includes the electronics unit and equipment cable, all equipment, materials and labor
necessary for a complete and accepted installation.

The Contract unit price per assembly for the weigh-in-motion unit includes the
electronics unit and equipment cable, all equipment, materials and labor necessary for a
complete and accepted installation.

The Contract unit price per assembly for the non-motorized data collection unit
includes the electronics unit and equipment cable, all equipment, materials and labor
necessary for a complete and accepted installation.

The Contract unit price for each Weigh-In-Motion Electronics Sensor, furnished
and installed, will consist of the Weigh-In-Motion sensor, lead-in cable(s), adhesive
bonding agent, loop sealant, all equipment, materials, and labor necessary for a complete
and accepted installation.

The Contract unit price for each non-motorized axle sensor will include the
sensor, lead-in cables, adhesive bonding agent, loop sealant; and all equipment, materials,
testing and labor necessary for a complete and accepted installation.

The Contract unit price for each non-motorized infrared sensor will include the
infrared sensor, mounting hardware, cabling; and all equipment, materials, testing and
labor necessary for a complete and accepted installation.

The Contract unit price for each solar power unit includes the solar power unit as
specified in the Contract Documents, all equipment, materials (weatherhead, conduit,
conduit accessories), and labor necessary for a complete and accepted installation.
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The Contract unit price for each inductive loop assembly includes loop wire, loop
sealant, all equipment, materials, testing, and labor necessary for a complete and accepted
installation.

The Contract unit price for each TMS cabinet includes the TMS cabinet, shelf,
suppression device, and backplane components as specified in the Contract Documents,
all equipment, materials, and labor necessary for a complete and accepted installation.
The cost of the base or pedestal, as shown in the Standard Plans, is included in the cost of
the cabinet. The cost of the pole for pole mounts will be paid in accordance with
Section 646.

The Contract unit price for each TMS modem will include the modem and all
equipment, materials, and labor necessary for a complete and accepted installation.

The Contract unit price for each TMS antenna will include the antenna and all
equipment, materials, and labor necessary for a complete and accepted installation.

The Contract unit price for each TMS Managed Field Ethernet Switch (MFES)
will include the MFES and all equipment, materials, and labor necessary for a complete
and accepted installation.

695-15 Basis of Payment.
Price and payment will be full compensation for all work specified in this Section.
Payment will be made under:

Item No. 695- 1- TMS Vehicle Axle Sensor - Non-Weight
Applications- each.

Item No. 695- 2- TMS Vehicle Non-Intrusive — Non-Weight
Applications — each.

Item No. 695- 3- TMS Vehicle Speed/Classification Unit - per

assembly.

Item No. 695- 5- TMS Solar Power Unit - each.

Item No. 695- 6- TMS Inductive Loop Assembly — each.

Item No. 695- 7- TMS Cabinet - each.

Item No. 695- 8- TMS System Communications Modem — each.

Item No. 695- 9- TMS Weigh-In-Motion Axle Sensor — each.

Item No. 695- 10- TMS Weigh-In-Motion Unit — per assembly.

Item No. 695- 11- TMS Non-Motorized Data Collection Unit — per
assembly.

Item No. 695- 12- TMS Non-Motorized Axle Sensor — each.

Item No. 695- 13- TMS Non-Motorized Infrared Sensor — each.

Item No. 695- 14-  TMS Non-Motorized Inductive Loop Assembly —
each.

Item No. 695- 15- TMS Non-Motorized Solar Power Unit — each.

Item No. 695- 16- TMS Surge Suppressor — each.

Item No. 695- 17- TMS Patch Panel — each.

Item No. 695- 18- TMS Managed Field Ethernet Switch — each.
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